New physics models predict the possibility of extra neutral gauge bosons (Z ′ ) associated with an extra U (1) ′ gauge symmetry. We study the couplings of the Higgs boson to the Z boson and Z ′ boson predicted by the new physics models. The couplings of the Z ′ boson to quarks can also be investigated through the Z ′ qq interactions. The accessible ranges of the parameter space have been searched for processes pp → HZX and pp → HHZX at the LHC with √ s = 14 TeV.
I. INTRODUCTION
The experimental opportunities can be exploited to search for hints beyond the standard model (BSM) physics after the recent discovery of the Higgs boson with a mass of 125 GeV by the ATLAS and CMS experiments [1, 2] at the LHC. Due to its gauge charges the Higgs boson may interact with the BSM fields. This new interaction can also modify the couplings between the Higgs and SM fields at tree level or loop level. Within some extensions of the standard model (SM) a new neutral gauge boson Z ′ can be included [3] [4] [5] .
The phenomenological studies on the Z ′ boson signatures can be found in [6] [7] [8] . The present constraints on the Z ′ mass and couplings from both electron-positron and hadronhadron colliders have been presented in [9] . The precision measurements at the Z boson resonance lead to the limit on Z − Z ′ mixing [10] . The ATLAS and CMS experiments at the LHC, running at higher center of mass energy and luminosity, have updated the Tevatron limits on the Z ′ boson mass [11, 12] . The ATLAS Collaboration searches for a massive resonance decaying to top quark pairs in the hadronic channels, and excludes the leptophobic Z ′ boson with mass smaller than 1.32 TeV [14] . The CMS Collaboration excludes leptophobic Z ′ boson resonance with a mass of m Z ′ < 1.3 TeV for its width Γ Z ′ = 0.012m Z ′ in the search of heavy resonance decaying into tt pair with subsequent leptonic decays [13] .
In this work, we investigate the HZZ ′ couplings via the processes pp → HZX and pp → HHZX at the LHC with √ s = 14 TeV. The couplings of the Z ′ boson to quarks can also be investigated via Z ′interactions. For the signal process pp → HZX, the Z ′ boson contributes in the s-channel resonance diagrams through family diagonal neutral current couplings. However, the signal process pp → HHZX has contributions from both the Z ′ -boson resonance and the Z-exchange diagrams. We obtain the accessible ranges of the mass for two different Z ′ models at the four-fermion and six-fermion final states resulting from H → bb and Z → l + l − decays. These modes exist even if the Z ′ boson decouples from the leptons.
II. THE PRODUCTION CROSS SECTION
The interaction of the Higgs boson (H) with the Z boson and the new Z ′ boson can be written through the kinetic term of the scalar field. The relevant interaction term can be 
III. PARAMETER SPACE ANALYSIS
In the analysis, we use the cross section of the signal and background for the final states 
